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tion of genuine samples of flour and to compare these with the flours under
test.
This procedure is necessary in order to determine approximately the
proportions in which different flours occur in a mixture. Under a low
magnification, the number of granules of one of the starches of the mixture
is counted in a number of fields. Comparison mixtures ate then made
and examined in the same way.
Besides examining\ the starch granules it is sometimes necessary, e.g.
in mixtures of wheat and rye flours, and more particularly when it is desired
to ascertain if a rye flour contains also wheat flour—where the granules
do not differ sufficiently to allow of their certain detection—to make use
of certain other elements present, namely, fragments of cortical tissue (bran)
and hairs, the structure of which varies in different cereals.
Such elements are readily obtained from low grade flour, which is sieved
and the residue washed to free it completely from the small amount of
adherent flour. Before observing this residue under the microscope, it
is well to heat it to incipient boiling with a 10% solution of sodium car-
bonate, which dissolves the cell-contents of the tissues and renders more
distinct the structure of the walls.
With fine flour, the bran, fragments of hair, etc., are obtained as follows :
(a) 5 grams  of the flour  are  boiled for 10 minutes in  100-150 c.c.
of 10% hydrochloric or sulphuric acid containing 10 grams of glycerine.
After settling, the liquid is decanted off, and the residue washed into a
beaker with water, collected and examined.
(5) The separation may be effected mechanically by means of a liquid
of density less than that of the starch granules and greater than that of
the cortical residues. Such a liquid is a mixture of 75 parts of carbon
tetrachloride and 25 parts of toluene.1 With this liquid the flour is shaken
in a cylindrical separating funnel and then allowed to settle. In a few
minutes the bran floats in a brownish-yellow layer, while the flour is deposited
at the bottom of the vessel. When the liquid is clear or but slightly opales-
cent, the tap is opened and the deposit formed allowed to escape. The
shaking, deposition, etc., are repeated and the floating layer with the few
c.c. of remaining liquid run on to a filter. The adherent particles are washed
from the walls of the separating funnel with ether and the residues on the
filter then completely washed.
This examination of the fragments of hair and bran is made more par-
ticularly to ascertain if a particular flour is a mixture of rye and wheat.
The preparation is best compared, not merely with good figures and with
the characters described in the text, but also with preparations made
(Srectiy from grains of wheat and rye. As regards the hairs, it is easy with
a good raaor to detach a certain amount from the extremity of the seed
where the hairs are collected in a tuft visible to the naked eye. To investi-
gate the cortical tissue, the seeds axe soaked for about a couple of hours
int water, which is then heated to incipient boiling. By means of forceps
with fine points it is easy to separate from the swollen seeds, when cold,
* Ov T$§tojii: Le Staz, sper. agr. italmne, 1915, XLVIII, p. 144.

